INTRODUCTION
In recent years, educators have been increasingly challenged to apply evidence-based practice to their teaching. Despite increased production and dissemination of education scholarship, there is still a great need to improve the quality of medical education research and associate educational practices
Barriers Educators and Education Researchers Face
Jordan et al. What was the major finding of the study? Common barriers were lack of time and competing demands. Suggested interventions were training, mentorship, and collaboration.
Population Health Research Capsule

How does this improve population health? This information may inform interventions to support educators in their scholarly pursuits and improve the overall quality of education research in emergency medicine.
A recent workforce study of emergency medicine (EM) educators suggested that while education faculty make up a substantial proportion of a department's core faculty, departments often lack the full complement of education leadership positions. 13 Additionally, education faculty must frequently divide their non-clinical time among multiple academic roles. 13 It was also noted in this study that many departments lack personnel with education research expertise. 13 Potential interventions have been proposed to address these needs, including building communities of practice to enhance collaboration, increasing opportunities for funding, and devising strategies to gain protected time. 10 Despite these preliminary studies, how EM educators perceive these barriers and what interventions would be most beneficial in helping to overcome them is still not well understood.
The Council of Emergency Medicine Residency Directors (CORD) Education Scholarship Task Force and CORD Academy for Scholarship in Education in Emergency Medicine recommended that the EM education research community conduct a formal needs assessment to analyze the specific needs of EM educators in order to design and implement interventions to support educators and the field of education research. The objective of this study was to evaluate the perspectives of both core-faculty educators and successful education researchers with regard to the supporting factors and motivators to performing education research, as well as the barriers and their perceived impact, and proposed solutions to assist them in their scholarly endeavors.
METHODS
Study Setting and Participants
Core EM education faculty (defined as those individuals whose main academic role is dedicated to the educational mission of the department, including undergraduate medical education, graduate medical education, and faculty development), were identified through email inquiry of individual program leadership (program director and/or program coordinator), program websites, and personal knowledge. We identified successful EM education researchers in one of two ways: (1) 14-21 When an individual belonged to both cohorts, s/he was enrolled in the education researcher arm of the study only. Data collection occurred between October 2015 and December 2015.
This study was deemed exempt by the institutional review board of the Los Angeles Biomedical Research Institute at Harbor-UCLA Medical Center.
Study Design
This was a cross-sectional, mixed-methods needs assessment study, employing a standardized, survey instrument (with validity evidence previously collected) that allowed for free responses suitable for qualitative analysis. Subjects were invited to participate by email and provided with a link to an Internet-based survey, administered through SurveyMonkey®. 22 Two follow-up email invitations were sent at weekly intervals to non-responders. Informed consent was implied by those participants who chose to click on the survey link. To maximize response rate and include all possible relevant data, completion of all survey questions was not required.
Instrument Development
The authors developed two surveys, one for each stakeholder group, after literature review and input from members of the CORD Education Scholarship Taskforce to maximize content validity. Instrument development followed established guidelines for survey research. 23 The surveys consisted of multiple-choice, 10-point Likert scale, and free-response items. To optimize response process validity, items were read aloud among members of the study group and piloted with a small group of reference subjects. Based on results of piloting, we then revised survey
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Barriers Educators and Education Researchers Face items for clarity and brevity. Final versions of the survey instruments are available in Appendix.
Statistical Analysis
We calculated and reported descriptive statistics for multiple-choice and rating-scale items. Two researchers experienced in qualitative methods, JJ and LY, independently analyzed data from free-response items using a thematic approach. They examined data line by line to identify recurring concepts and then assigned codes, which were further refined into themes using the constant comparative method. 24 After independent review, the two researchers met to establish a final coding scheme that was applied to all data. Inter-rater agreement was 93.9% and 89.4% for data from core educators and education researchers, respectively. Discrepancies were resolved by in-depth discussion and negotiated consensus.
RESULTS
General Results
A convenience sample of 204 core educators and 42 education researchers, from 118/164 (72%) EM training programs in the U.S. and Canada completed the surveys. Of the core educators responding, 159/197 (80.7%) reported performing research, of whom 111 (69.8%) performed research in medical education. Education researchers were highly productive: 19/42 (45.2%) reported more than 20 peer-reviewed education scholarship publications on their curricula vitae. In contrast, 68/197 (34.5%) of core educators had not published any education scholarship in the last five years. Characteristics of participants and scholarly productivity are shown in Table 1 .
Motivators, Rewards, Career Satisfaction
Our qualitative analysis revealed a number of motivating factors for performing education research in both cohorts. The most prominent of these factors were the desire to disseminate knowledge, support evidence-based practices, meet academic promotion requirements, and personal interest. Results of qualitative analysis for education researchers and core educators are shown in Table 2 and Table 3 , respectively. When asked to specifically rate various motivators, education researchers identified personal intellectual stimulation and to become a better teacher as most influential with mean ratings of 8.52 and 7.21 respectively on a 10-point scale (Figure 1 ). Core educators also rated these factors highest with mean ratings of 7.57 and 6.91 respectively (Figure 1) .
The most common rewards education researchers reported include a sense of accomplishment by contributing to the body of knowledge of the field (39/42; 92.9%) and intellectual satisfaction from solving a problem (39/42; 92.9%) ( Figure 2 ). Core educators also reported rewards of satisfaction of contributing to the body of knowledge of the field (123/147; 83.7%) and intellectual satisfaction of solving a problem (114/147; 77.6%) (Figure 2 ). Education researchers were satisfied with their achievements in education research and their overall careers, with mean ratings of 7.02 and 8.22 respectively, and felt that performing research contributed positively to their career (mean rating 7.14). Core educators were also satisfied with their careers with a mean rating of 7.62, but less satisfied with their achievements in education research with a mean rating of 4.54. Teaching was the most prominent contributor to career satisfaction for core educators (Table 3) .
Barriers and Challenges
Lack of time was the greatest barrier for core educators, with mean rating of 8.61 on a 10-point scale ( Figure 3 ). Core educators reported spending the majority of their time on clinical duties, with mean hours per week of 21.95 ± 10.90, followed by administrative duties 17.53 ± 10.38, teaching 7.58 ± 5.62, research 3.6 ±4.30, and other scholarly work 3.91 ± 3.51. Ideally, core educators would prefer to spend less time on clinical and administrative duties and more time on teaching, research, and other scholarly work. Desired mean hours/week include 18.42 ± 8.45 on clinical duties, 11 ± 7.38 on administrative duties, 9.61 ± 5.91 on teaching, 6.92 ± 5.16 on research, and 4.81 ± 3.41 on other scholarly work. The most prominent challenges for core educators and education researchers were lack of time and competing demands (Tables 2 and 3) .
Core educators also cited lack of methodologic expertise as a major barrier. Approximately half of responding core educators (91/183; 49.7%) reported having a mentor. Major themes regarding the positive impact a mentor had on their ability to perform education scholarship for core educators included motivation and training. It should be noted, however, that a contrasting major theme identified was that the core educator's mentor did not impact this area at all ( Table 3 ). The major theme regarding reasons educators did not have a mentor was lack of an identifiable candidate.
Strategies for Success
Education researchers and core educators felt that protected time, a collaborative community/research network, and mentorship would help them achieve their research goals (Tables 2 and 3 "Cultivate mentors, gain a more formal education in education scholarship and don't go there unless you love it" "find and cultivate relationships with collaborators outside of your department" "1) Identify an area of interest; 2) Take the time to read the literature of what has been done in that area; 3) Seek a mentor in your department or school to provide constructive feedback during the design phase of your research" "Has helped me traverse some of the barriers, questioned my proposals in a thoughtful way and suggested strategies for improvement"
"I have one mentor specifically trained as a social scientist in qualitative methodology who is actively impacting my ability to perform research by teaching me various skills (e.g. coding, study design, etc.); I have another mentor with EdD background that assisted me with faculty development and educational research/ scholarship, and I have two clinical mentors that connect me to large national networks and communities of practice"
"My mentor has been instrumental in all aspects, by teaching me the necessary skills, providing me with opportunities, and continually reviewing my work and giving additional suggestions for improvement"
"guidance, accountability, offering ideas I had not considered, motivating me to do the work"
How did you find your mentor?
In "Proximity, faculty interested in education at home institution early in careers needing mentorship themselves and more senior faculty have other research interests. Education research feels new, although it has been around for quite a while. Perhaps finally getting credit it deserves as a discipline for advancement in Medicine and Medical Schools?" training, finding collaborators, and securing mentorship (Tables 2 and 3 ).
DISCUSSION
Critics of medical education research often cite a lack of researcher training and expertise as a key barrier to successful scholarship. While this was identified as a major barrier by our core educator stakeholder group, it is important to note that even formally trained, successful education researchers experienced challenges in this field similar to those who were untrained. In this study, both successful education researchers and core educators identified barriers consistent with prior literature. [10] [11] [12] These include barriers that are intrinsic to the researcher such as time constraints and lack of formal research training; extrinsic factors such as lack of funding, lack of research resources, collaborators, mentorship, and leadership support; and barriers inherent to this type of scholarship such as challenges with learners as a study population and perceived
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futility. The fact that we saw a great deal of overlap between these two stakeholder groups suggests that these barriers may exist regardless of researcher experience or career stage. The greatest barrier in this study seemed to relate to time constraints. This is not surprising given prior literature emphasizing the complexity and importance of this barrier as well as a prior EM workforce study demonstrating that educators often play multiple critical academic roles and have less time available for scholarly pursuits compared to other job requirements. 11, 13 This previously identified mismatch between actual and ideal distribution of workload may not only negatively impact an educator's ability to perform scholarship but may also adversely affect career satisfaction and burnout. 13, 25 Mentorship was also identified as barrier for core educators: less than half of participants in this group reported having a mentor owing to lack of availability. This may indicate that currently few experts are available to meet the needs of education scholars and/or that those with expertise exist outside the field of EM. 13 Interestingly, successful education researchers were less likely to cite lack of mentorship as a barrier, but did recognize its importance to those looking to pursue education research. This may be because these individuals had available mentorship in their formative years, which may have contributed to their success. Those educators who did have mentorship identified multiple ways their mentorship positively contributed to their scholarly pursuits. It will be important to continue training interested educators in this area to build a cadre of medical education research experts who can meet the training and mentorship needs of future generations and for would-be scholars to look outside of their institution and/or specialty to find this expertise.
We also found a great deal of overlap between motivators to performing education scholarship between core educators and successful education researchers, which may reflect core a) b) Figure 2 . Response rates* for rewards of performing research for a) education researchers and b) core educators. *Participants were instructed to select all options that were applicable, and so results may total more than 100%.
values such as an emphasis on life-long learning, creation of community of inquiry, desire to achieve success and contribute positively to the field, and to satisfy job requirements and achieve promotion. In this study educators and successful education researchers reported receiving more intrinsic than extrinsic rewards for performing education research. This is in line with prior literature identifying lack of reward as a barrier to performing education scholarship. 10 Performing research positively contributed to career satisfaction for education researchers, which is not surprising if this is something that they chose to spend their time on despite identifying multiple barriers. Interestingly, a) b)
despite being satisfied overall with their careers, core educators were less satisfied with their achievements in research. Since research may impact other factors that educators have identified as positively contributing to their satisfaction in this study, such as variety, sense of accomplishment and the potential to enhance teaching, it would be interesting to explore whether educator career satisfaction could be further enhanced by improving their satisfaction with their research achievements.
Advice from those with experience and success in the field is well aligned with the needs identified by participants in both stakeholder groups, further supporting that these are the areas where resources and support should be targeted. Suggested strategies span multiple levels including addressing needs both intrinsic and extrinsic to the would-be scholar, and barriers specific to the field of education research. The aspect of training and acquiring expertise is an expressed need and also recommended advice from those who have been successful. Core educators specifically seek more methodologic training and would prefer a longitudinal online course or one locally available at their institution. These formats are likely preferred because of accessibility since it has already been demonstrated in this study and others that time is an important issue and workload demands for educators are high. [10] [11] 13 To meet the expressed needs identified in this study and follow advice of those with experience and success in the field, future interventions should target an increase in training opportunities, access to expertise, creation of a cadre of trained medical education research experts to serve as mentors, increased funding opportunities and better research infrastructure, and emphasis on the value of this work to garner leadership support and assist in the development of mechanisms to ensure adequate protected time for educators to be successful in their scholarly endeavors.
LIMITATIONS
This was a convenience sample and completion of all items on the survey was not required as we desired to include all relevant data. It is possible that we may have failed to capture important information. However, this is a fairly large study and given the broad distribution of programs represented, we expect the perspectives expressed by participants to be representative of the group as a whole. Additionally, as this was a survey study, the results must be considered within the context of limitations inherent to this type of design. Despite these limitations, we still believe this study sheds further light on the barriers educators face in performing education research and illuminates motivators and potential strategies for improvement.
CONCLUSION
Our study identified multiple barriers, motivators/ discouragers, as well as strategies for success in performing education scholarship, which were common to both core educators and successful education researchers. The most commonly cited barriers were lack of time and competing demands. Core educators were interested in attaining new skills in education research through faculty development. Key motivators to perform education research for both education researchers and core educators were the desire to disseminate knowledge, support evidence-based practices, and achieve promotion. Suggested strategies for success
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Barriers Educators and Education Researchers Face included formal training, mentorship, and collaboration. This information may inform interventions to support educators in their scholarly pursuits and improve the overall quality of education research in EM.
